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[’fhe procedure described here offers a convenient method of
increasing the viscosity and’ demsity of en oil , while at the same
time lowering its congelatior voint. The method presumably can
be applied to the conversion of otherwise useless petroleum frac- -
tions into lubricating oils of acceptable quality. Tables and
figures are appended. '

In the cours: of one of the preceding investigations (1), research was done
on the polymerization of aviation oil and the oll fraction of cracking residue
through the action of a high-frequency discharge without electrcdes at an elec-
tromagnetic field frequency of 33 Mc. The variations of the following were .
studied: density of oils, everage molecular weight, viscosity, surface tension '
on the air-oil and oil-water bounderies » percentage content -of aromatic and un-
saturated hydrocarbons, snd congelation temperature. Varliatlons of the. values o
of the above constants, after the action of a high-frequency discharge without

electrodes, were studied in a vacuum where extraneous gases were absent and for
different durations of the discharge. :

Experimental Part

As a source of high-frequency electromagnetic oacille.t;ig'ma , & vacuum tu‘bé "
generator was used; it was set wp according to Holborn's scheme, with 800 wvatts
power, and was described in one of our works (2). For the. study of the action

CLASSIFICATION -
STATE = LA [NAVY - 1 XINSRB
[ P T P YR

< Ta ) *r_‘, B ,\5‘." e i
Approved for Release

2011/09/27 : CIA-RDP80-00809A000600370404-2 |

| Sanitized Copy



Sanitized Copy Approved for Release 2011/09/27 : CIA-RDPB0-00809A000600370404-2
=1
F

CONFIDENTIAL

50X1-HUM

of these discharges upon oil, 150 cc of mineral oil were poured into a glass
ampule [Elosed vesseﬁ , which was placed between the plates of a condenser

hooked up in a circuit that was connected inductively with the circuit of the

ultrashort-wave generator. The ampule was set horizontally and subjected to 1
a uniform rotary motion by an electric motor. To avoid excessive cracking of

the contents, the ampule was cooled with circulating water. The surface of |
the ampule, moreover, did not become heated. To create a vaccuum in the am-

.pule, air and dissolved gases liberated by the oil were evacuated with the

aid of a two-stage oil pump until the dissolved gases were fully expelled.

After the elimination of the gas, the ampule was subjected to rotary
motion and the generator of electromagnetic oscillations turned on. Over
the whole surface of the oil a gaseous electric discharge was set off, and
throughout the whole gaseous space there extended a bright blue glow. After
specific periods of time, the amp ‘e was opened and the oil subjected to ex-
anination. Aviation oll and the oil fraction of the cracking residue (boil-
iné at 170-350°) were chosen as subjects of the investigation. The density
of the oils was determined by a pycnometer. The results of the determinations
of density (dﬁo) are cited in Table 1.

As is evident from this table, the density of the oils increesses after
the action of the discharge upon them, and this increase is the greater the -
longer the duration of the discharge.

Viscosity of the oils was determined with Ostwald's viscometer. The re-
sults of the measurements of comparative viscosity are cited in Table 2.

The increase in viscosity after the same duration of the action of the
discharge is greate~ for aviation oil than for the oil fraction of the crack-
ing residue, i.e., vhe greater the average molecular welght of the oil, the
greater the increase in viscosity. Moreover, the viscosity grows with the in-
crease of the duration of the action of the discharge. Figures 1 and 2 show
the variation of the viscosity of oils with the variation of the duration of
the action of the discharge (isothermic viscosity).

The results of the calculation of temperature dependence of the viscoeity
of olls for the temperature of 35° C are cited in Table 3 Eig] .

The molecular weights of the oils were determined by the cryoscopic

method. Benzene was used as the solvent. The results of the determinations
of molecular weights are cited in Table 4.

The molecular weight of oils increases with the increase of the duration
of the action of the charge [Eee Figures 1 and 2/.

The surface tensions of oils on the air-oil and oil-water boundaries were

measured by the maximum bubble pressure method. The results of the measurements
are cited in Table 5.

. As 1is evident from the data cited, the surface tension of oils on the air-
oil boundary remeins constant after the action of the high-frequency discharge
without electrodes, while on the oil-water boundary it increases significantly;

and, ln the latter case the greater the increase in surface tension, the greater
. the duration of the action of the discharge.

For the initial oils, as for oils subjected to the action of the di.scharge, ' :
determinations were made of the percentage content of aromatic hydrocarbons (by the
aniline point method) and the percentage content of unsaturated hydrocarbons (by

McIlwain's simplified method of bromination) (3). The results of the ana
cited in Table 6. e analysis are
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. The percentage content of aromatic hydrocarbons in aviation oil vemains
practically constant, while in the oil fraction of the cracking residue it
increases. The increase in percentage content of aromatic hydrocarbons takes
place, in all probability, on account of dehydrogenation of naphthenic hydro-
carbons (1). The percentage content of unsaturated hydrocarbons (containing
double bonds) in aviation oil rises with the increase of the duration of the
discharge, while in oil of the cracking residue it remains practically constent.

s M I . T Y

The congelation temperature of oils which have been subjected to the ac-
tion of the discharge is lowered, and this lowering effect is greater the longer
the action of the discharge. The congelation temperature was determined by the
stendard method. The results are cited in Table 7.

Examination of the experimental results obtained verifies the possible ele~
mentary processes, discussed earlier, which originate as a result of the action
of a discharge.

Conclusions

1. Investigation was made of the action of a high-frequency discharge
without electrodes on aviation oil and the oil fraction of the cracking residue
in a vacuum at an electromagnetic field frequency of 33 Mc for varying dura-
tions of the action of the discharge.

2. It was found that the increase in viscosity and molecular weight of
oils was greater, the longer the duration of the action of the dischaxrge.

3. The surface tension of oils on the air-oil boundary remains unchanged
after the action of the charge, but on the oil-water boundary it increases with
the increase of the duration of the discharpe.

' 4. The percentage content of aromatic hydrocarbons in the case of avia-
tion oil remains constant, while in the case of the oil fraction of the crack-
ing remnant it rises with the increased duration of the action of the discharge.

5. The congelation temperature of oils subjected to the action of the dis-
charge was lower than that of the initial oils, and the lowering effect was
greater the longer the oll was subjected to the action of a discharge.
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[Ebpended tables and figures follow./ {
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Table 1. Density

Aviation 0il 0il Fraction of Cracking Residue

After Action of After Action of
a Discharge During & Discharge During

T
in
o¢ Initiel 10 hr 20 hr 30 hr Initial 10 hr 20 hr 30 hr

20 0.8920 0.8928  0.8937 0.8946 0.9843  0.9850 0.9860  0.9864
30 0.8864  0.9802% 0.891€ 0.8921 0.9782  0.9787 0.9800 0.9828
40 0.882 0.8823 0.8828 0.884% 0.97k  0.9724 0.973% 0.9738
50 0.8744  0.8760  0.8813 0.8820 0.9650  0.9660 0.9665 0.9672
60 0.8688 0.8711  0.8718 0.8768 0.9572  0.9577 0.9586  0.9591

80 0.8666 0.8668 0.8675 0.8681 0.9426 0.9438 0.9445  0.9459
[Fsig]

Table 2. Viscosity [relative/

Aviation 01l 0il Fraction of Cracking Residue

After Action of AzZter Action of
T & Discharge During i & Discharge During
§ Initisl 10 hr 20hr 30 hr Initial 10hr 20hr 30 hr
20  456.0 809.8 823.6  8u48.9 ho.Bi 43.78 52.16 53.6
30 226.1 117.1 427.3  428.5  23.03 31 53 33.54  35.84
ko 125.1 249.8 251.9 255.5 18.53 20.19 20.96 28.42

50 72.9 159.0 161.5 165.6 13.64 14 .40 14,17 15.13

60  53.86 100.h 1017 103.2  9.15 9.89 10.39  8.83
80  33.46  46.58  46.55 L47.2  5.68 6.01 6.13  6.26

Table 3

Duration of Action Aviation ] 0il Fraction
of Discharge (in br) 01l of Cracking Residue

0 0.11201 0.0664 |
10 0.1002 0.0635
20 0.1002 . 0.0755
30 0.1026 - 0.0708
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Table 4. Moleculer Weight

Duration of Action Aviation 0il Fraction
of Discharge (in hr) 011 of Cracking Residue

o] 636.8 246.3
10 6547 2547
20 680.3 265.1
20 691.5 282.9

Teble 5. Surface Tension
Surface Tension in Ergs/Sq Cm

: 0il Fraction or
Duration - Aviation 0il Crecking Residue
of ‘Action

of Discharge Air[Oil Oilzgater Air/oil Oilz_v_later
Zin hri ’ * . ]
0

36.9% 52,1k 3k.39 34.30
10 36.94 61.7h 34.39 37 7)#2
20 36.94 63.60 34.39 40.5k
30 36.94 Th.09 34%.39 45.21

Tablé 6., Percentage Content of Aromatic Hydrocarbons
and Unsaturated Hydrocarbons

0il Fraction of
Aviation 01l Cracking Residue
Duration ) . .
of Action Aromatic Unsaturated Aromatic Unsaturated

oinDkix:Chﬁrge %&rocerbons : Iziidrocarbons ‘lzlidrocérbons lz!%drocarbons
0 6.93 ‘ 11.82 4.0 33.3
10 4 ' 6.65 11.87 16.1 32.2
20 " 6.93 13.27 17.6 32.8

30 5.82 13.85 18.0 33.4
i
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Table (. Congelation Temperature -

Congelation Temperature in O C

Duration of Action Aviation 0il Fraction of
of Discharge (in ur) 011 Cracking Residue
0 -26 -3

10 -27.5 -43.6
20 -30 . -4l
30 - -32 -44.8

Increase in Molecular Weight Increase of Molecular Weight
900 - 550 . P 5]

800 / — ] ” /
f

700

ko 300

600 :
500 / |
300 0 e
400 ,/ : = 4o
300 // | 4/
509! 20 ==
200 / N 500
_ 60° o L —
100 200 - 60°|

0 10 20 30 hr 80°
Figure 1. Aviation 01l 0
. o] 10 20 30 hr

Figure 2, 0il Fraction bof
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